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Abstract 
 
 Collaborative inhibition refers to the finding that groups of collaborating 
participants do not recall as much information as groups of non-collaborating participants 
(nominal groups). Although collaborative inhibition has been widely replicated with 
verbal materials, such as word lists, sentences, and paragraphs, the influence of 
collaboration has not yet been explored in spatial memory. The results of two novel 
experiments suggest that collaborative inhibition generally does not occur in spatial 
memory.  The second experiment, however, indicates a trend towards collaborative 
inhibition, which suggests that collaboration might marginally impair spatial memory. 
Theoretical implications are discussed. 
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Exploring the Influence of Collaboration in Spatial Memory 
 
Take a moment and recall a memory from many years ago, perhaps the day that 
you graduated high school. Can you picture yourself receiving your diploma? Do you 
remember the pride that accompanied you in that moment? What have you forgotten 
about that day and how could you find out what you’ve missed? You might call a good 
friend and reminisce together about your shared experience in order to clarify the haze 
that lingers over this memory. Would you be able to recall more information about your 
graduation by collaborating with a friend? Certainly, two heads should be better than one 
and you should be able to recall more information when you can cue each other’s 
memories. Indeed, research typically shows that pairs of individuals recall more 
information than one person alone (Finlay, Hitch, & Meudell, 2000; Weldon & Bellinger, 
1997). 
An interesting question, however, is whether there is also a cost to collaboration. 
To examine this idea, now imagine that you and your friend are tasked with recalling the 
details of your shared high school graduation separately. Both of you are placed in 
different rooms and are asked to write down all the details that you remember. Then, a 
researcher reads over the details and tallies the amount of non-redundant information that 
is recalled—that is, when both people remember the same idea, it only counts once 
towards the total recall score. While it is the case that both participants will recall some 
of the same information, each person likely is able to recall unique information that the 
other has not recalled.  
How would memory performance for this nominal group (two individuals 
recalling separately) compare to the collaborative group (two people recalling together) 
described earlier?  Although intuitively you might believe that the collaborative groups 
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would easily outperform the nominal group, previous research has shown the opposite 
pattern is most likely to occur (e.g., Basden, Basden, Bryner, & Thomas, 1997; Basden, 
Basden, & Henry, 2000; Meade & Gigone, 2011). In other words, researchers tend to find 
collaborative inhibition, in which those participants who work together in a collaborative 
setting are not able to recall as much information as their nominal group counterparts.  
In the present paper, I will begin by reviewing the fundamental research on 
collaborative inhibition (CI) and then I will describe the leading theories of CI, such as 
the retrieval strategy disruption hypothesis.  Next, I will address a major gap in the 
literature—namely, the fact that the effects of collaboration have never been explored in 
spatial memory—by describing the results of two new experiments. Finally, I will discuss 
the theoretical implications of this new research and consider directions for future 
research. 
 
Key Manipulations & Results in the Collaborative Inhibition Literature 
Weldon and Bellinger (1997) were among the first to systematically study the 
effects of collaboration on memory. In their experiments, participants were asked to 
complete either shallow or deep processing for each picture or word that they were 
shown. Shallow processing required participants to rate the graphic quality of the pictures 
and words, whereas deep processing required them to think about the meanings of the 
pictures and words (i.e., to rate how pleasant they found the stimulus). Participants 
recalled as many of the 40-item lists as they could, either collaboratively (with a partner) 
or individually (for later nominal group formation).  Results indicated that nominal 
groups recalled a greater proportion of deeply-processed pictures (.80) than collaborative 
groups (.65). However, both nominal and collaborative groups recalled equivalent 
proportions of the shallow processed pictures (.55). Nominal groups (.70) showed a 
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similar pattern in recalling deeply processed word stimuli over that of collaborative 
groups (.56).  Weldon and Bellinger (1997) have provided support for the presence of 
collaborative inhibition within pictorial and word stimuli and have shown that depth of 
processing influences collaborative group performance. 
 Since this early study, researchers have explored how a variety of variables 
influence collaborative memory.  The following sections are designed to review some of 
the key findings as they relate to the influence and composition of group size, and the 
type of to-be-remembered stimuli. 
 
The Influence of Group Size & Composition on Collaborative Inhibition 
Basden, Basden, and Henry (2000) examined whether the size of the collaborative 
group affected the magnitude of collaborative inhibition. In their study, participants were 
separated into groups of one, two, or four people. Participants were then exposed to a list 
of 90 words and were asked to recall as many words as they could a short time after the 
conclusion of the presentation. However, once group recall was over, participants were 
separated and asked to recall as many words as they could by themselves. Results 
indicated that participants in nominal groups of four (.52) performed significantly better 
than two sets of combined pairs (.48) and four (.44) person collaborative groups. These 
data suggest that collaborative inhibition increases as the size of the group increases.  
Using similar methods in a follow-up experiment, Basden et al. (2000) also concluded 
that nominal groups of three recalled significantly more information (M = .33) than 
collaborative groups of three (M = .28).  Clearly, collaborative inhibition was robust with 
a variety of group sizes.   
Andersson and Rönnberg (1997) conducted a study that examined whether the 
pre-existing relationship between collaborators would influence the effects of 
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collaboration. Participants were either placed in pairs (with a friend or with a stranger), or 
by themselves, and were asked to view a 100-word list. One member of the group was 
then asked to create word associations for their partner to be used later as cues on a recall 
test. The friendly pairs (.81) were able to recall significantly more information than pairs 
of strangers (.76).  Since nominal groups were not included in this study, the researchers 
could not assess collaborative inhibition; one might imagine, however, that collaborative 
inhibition would have been reduced or eliminated because the friend pairs recalled better 
than the strangers. 
Harris, Barnier, and Sutton (2012) investigated the influence of shared encoding 
on the presence of collaborative inhibition.  In their study, shared encoded information 
refers to the requirement to have groups of participants agree on a celebrity name that 
would be used to cue recall information. In other words, participants generated the same 
cues together that would be used on a later recall test.  In contrast, unshared encoded 
information refers to the situation in which participants came up with their own 
individual cues for the later test. They also manipulated the type of groups with some 
being composed of three friends and some of three strangers.  Each participant received 
three consecutive tests, each separated by a brief distracting activity: (1) an individual 
recall, (2) a collaborative group recall, and (3) a final individual recall.    
In the unshared, stranger condition, collaborative inhibition was present as the 
collaborative groups (.69) did not perform as well as nominal groups (.88).  Similar 
results were shown in the unshared, friendly groups where the nominal performance (.90) 
exceeded collaborative performance (.78). Overall, CI was reduced in the friend group.  
A different pattern of results was found in the shared encoding conditions.  Nominal 
groups (.83) and collaborative groups (.81) of strangers did not show collaborative 
inhibition; neither did the friend groups (.84 for both nominal and collaborative).  This 
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evidence is consistent with Anderson and Rönnberg’s (1997) findings that friends 
remembered more than strangers in a standard, unshared encoding condition.  More 
interestingly, the evidence shows that collaborative inhibition can be eliminated when 
groups of participants (friends or strangers) share similar encoding strategies.  In other 
words, the type of processing (shared) that collaborators use during encoding is far more 
important than the composition of the group (friends vs. strangers). 
In contrast, however, Meade and Gigone (2011) also investigated collaborative 
inhibition as it relates to shared and unshared information between participants. The 
participants viewed lists with 10 shared and 10 unshared items.  After a brief distractor 
task, participants recalled as many words as they could from the word list. For shared 
information, nominal groups (.88) outperformed collaborative groups (.80). Similarly, 
participants recalled more unshared information in nominal groups (.55) than in 
collaborative groups (.43). Overall, Meade and Gigone show support for the claim that 
collaborative inhibition is present both when the to-be-remembered information is shared 
between participants and when it is not.   
 
The Influence of Type of To-Be-Remembered Stimuli on Collaborative Inhibition 
Word lists are the most common stimuli used when studying collaborative 
inhibition (Basden, B. H., Basden, D. R., & Henry, S. 2000; Weldon, Blair, & Huebsch, 
2000). Researchers typically use these stimuli because they are easy to present, score, and 
word norms can be used to ensure that the researchers have controlled for potentially 
confounds such as meaningfulness, concreteness, and imageability. Nevertheless, 
researchers have shown that collaborative inhibition exists with a range of other stimuli 
as well, including pictorial stimuli and stories (Basden et al., 2000; Weldon & Bellinger, 
1997).     
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For instance, Finlay et al. (2000) studied the effects of collaborative inhibition 
using non-traditional stimuli: specifically, they used pictures that contained hidden 
animals. Participants who were within collaborative groups were given two opportunities 
for recall, one collaboratively and one individually. Ten picture stimuli were shown to 
participants and, at recall, participants were asked to identify the locations of all of the 
animals within the pictures. There was no reported difference between collaborative and 
individual groups in the first round of recall. There was a reported difference in the 
second round of recall, however. Nominal groups (.23) outperformed collaborative 
groups (.19) by recalling more of the visual information. Simply put, nominal groups 
were able to recall more visual information than those participants in collaborative 
groups, supporting the claim that collaborative inhibition is present in pictorial stimuli.   
 Reysen, Talbert, Dominko, Jones, and Kelley (2011) also varied the type of 
material presented to participants.  Their study had participants read (and hear) a series of 
short paragraphs shown on a computer screen. Across three experiments, they 
manipulated the social nature of the passages (social vs. non-social), whether the 
information was gossip, and the interest-level of the paragraphs.  In all conditions, 
participants were asked to remember the paragraph and, after a brief distracter task, recall 
as much of the paragraph as they could. Results indicated that, once again, nominal 
groups recalled significantly more information than their collaborative group 
counterparts; that is, collaborative inhibition was strong regardless of the makeup of the 
passages.  
Similarly, in one of Weldon and Bellinger’s (1997) original experiments, they 
asked participants to recall short stories.  Participants were asked to listen to a short story, 
in groups of three or individually, and then were asked to recall as much information 
about the story as they could. Participants had the chance to recall the story twice. Results 
	   7 
indicated significant collaborative inhibition with collaborative groups (.60) recalling less 
than nominal groups on first recall (.73). Collaborative groups (.63) did not perform as 
well as nominal groups (.72) in recall session two, either. Clearly, collaborative inhibition 
has been easily demonstrated using a wide variety of types of presented stimuli.    
 
Theories of Collaborative Inhibition 
Although the Retrieval Strategy Disruption (RSD) Hypothesis has emerged as the 
leading explanation of collaborative inhibition, I will begin by discussing a pair of earlier 
theories of CI.  Each will build upon the previous to better explain the effects of 
collaborative recall. Ultimately, the RSD hypothesis will be the focal point of the 
discussion and I will consider the empirical evidence that both supports and limits its 
explanatory value.  
One of the original explanations for collaborative inhibition appealed to the idea 
of social loafing.  Social loafing is the phenomenon whereby individuals put forth less 
effort when working with others than they do working alone. In the context of 
collaborative inhibition, the idea is that some participants might not try as hard in the 
group setting because they know performance can’t be tied directly back to them, (which 
is not the case when recalling individually.  To test whether social loafing was a factor in 
collaborative inhibition, Weldon et al. (2000) offered participants monetary incentives to 
increase motivation.  Results showed that collaborative groups (.46) recalled significantly 
less that nominal groups (.53). This suggests that, even in the presence of an incentive 
which should eliminate social loafing, collaborative groups were not able to recall more 
information than nominal groups. If social loafing were responsible for CI, then the 
incentive should have eliminated CI, but it did not.  CI was of the same magnitude with 
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incentives as it was without incentives (.51 > .44).  Due to these results, the social loafing 
explanation of collaborative inhibition was dismissed. 
Andersson et al. (2007) offered an alternative explanation of collaborative 
inhibition known as the reduced cue distinctiveness hypothesis (RCD).  The RCD 
hypothesis suggests that an “individual’s unique encoding demands unique retrieval cues 
to optimize recall performance. A cue provided by another group member is not likely to 
be the best cue to support optimal recall performance” (Andersson et al., 2007, p. 147). 
Keeping in mind that these cues are not shared during encoding, and are tailored to best 
fit one’s individual recall strategy, the cues will not be useful to a partner during recall. 
According to the RCD hypothesis and in association with these results, individuals who 
receive cues from a partner do not perform as well as those who do not. Further evidence 
that is in support of the RCD extends from Harris et al.’s experiment (2010) that is 
described earlier in this study. Their research demonstrates that shared encoding 
strategies ensure high cue distinctiveness, which eliminates collaborative inhibition.  
Even more influential than the RCD hypothesis is the retrieval strategy disruption 
hypothesis (e.g., Basden & Basden, 1995; Basden, Basden, Bryner, & Thomas, 1997; 
Basden, Basden, & Henry, 2000).  Whereas the RCD hypothesis focuses primarily on the 
type of processing that happens during an encoding phase, the RSD focuses primarily on 
the processing during retrieval (i.e., at test).  Just like RCD, the RSD hypothesis suggests 
that people develop their own unique organization during the study phase and then, when 
left to their own devices, choose a retrieval strategy that is consistent with their earlier 
organization strategy.  The problem of collaborative inhibition occurs because, at test, the 
recall strategy of one person is not likely to be the same as the strategy of another person.  
The more dissimilar the strategies, the more disruption is likely to occur and the larger 
the CI effect.   
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Most of the existing literature on collaborative inhibition is consistent with the 
RSD hypothesis (e.g., Basden, Basden, Bryner, & Thomas, 1997; Finlay et al., 2000; 
Meade & Gigone, 2011). For example, Meudell, Hitch, and Boyle (1995) provide a study 
that supports the RSD hypothesis.  In their study, participants were asked to recall as 
many of the words as they could individually and then again with a partner. Collaborative 
groups were given the chance to cross cue each other with categorical words, which were 
provided to them from the study’s researchers, when they were not able to recall a word. 
Even with this advantage, Meudell et al. (1995) reported that collaborative groups were 
not able to recall more information than nominal groups. Thompson (2007) used this 
evidence to support her conclusion that individuals are ineffective in inspiring recall from 
other people because, when they attempt to cue another individual, they spark the 
creation of new memories and these new memories then block or disrupt the retrieval of 
the important information.  
 One unique feature of the RSD hypothesis is that it predicts collaborative 
facilitation, where collaborative recall exceeds that of the nominal groups in certain 
situations.  Although this effect is rare, there have been consistent reports of facilitation 
and RSD is the only hypothesis that can account for these data.  For instance, Meade, 
Nokes, and Morrow (2009) investigated the RSD hypothesis by having 32 expert pilots, 
32 novice pilots, and 32 non-pilots recall a flight scenario. Their work focused on the 
relationship between participant expertise, nominal versus collaborative performance, and 
the complexity of the flight scenario. Participants were asked to read through four 
different flight scenarios and, after a distractor task, recall as much information about the 
situation as they could. Half of the total participants were asked to recall the scenarios 
individually, while the other half were asked to recall collaboratively with a partner. 
Results showed collaborative facilitation for the expert groups who recalled more 
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collaboratively (.68) than nominal groups (.52).  In contrast, novice and non-pilots 
showed standard collaborative inhibition; nominal groups of novices (.51) and non-pilots 
(.41) were able to recall more information than their collaborative group counterparts (.46 
and .33, respectively). Meade et al. (2009) suggested that experts were better able to 
effectively communicate and recall information due to the cumulative domain knowledge 
of their field and to the likelihood that they likely used similar organizational and 
retrieval strategies. In other words, recall was not disrupted in expert collaborative groups 
because they shared similar strategies due to their expertise.  
 Clark, Hori, Putnam, and Martin (2000) reported that collaborative inhibition was 
eliminated on recognition tests.  Recognition differs from recall in that participants have 
to choose the previously studied items (targets) from competing distracters (unstudied 
items). Much like a multiple choice test, the correct answer is there; one just must 
recognize that it is correct.  Their study was concerned with the investigation of how 
group members exchange information through verbal communication. Collaborative 
group members were asked to recall individually, followed by a unanimous response 
between all group members.  Another segment of 32 participants studied and recalled the 
word lists individually; these data were used later to form the nominal groups. For the 
present purposes, Clark et al.’s (2000) key result was that the nominal groups (.918) 
performed at the same level as the collaborative groups (.910).  They suggested that the 
collaborative process in a recognition task is very different from a recall task and that the 
strategies are more likely to be shared because of the nature of how test items are 
presented and considered.  If the strategies are congruent, then there should be no 
disruption of memory, which is consistent with the RSD hypothesis.  These results are 
similar in nature to the Harris et al. (2012) study described early that showed how 
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collaborative inhibition can be eliminated by shared encoding procedures, which help to 
ensure shared retrieval strategies.   
 
Exploring Collaborative Inhibition in Spatial Memory 
Despite the breadth of research on collaborative inhibition, studies have yet to 
explore the influence of collaboration on memory for spatial information; that is, the 
physical characteristics and locations of objects within one’s environment.  This type of 
information is regularly recalled collaboratively in the real world (e.g., when driving to a 
particular remembered location; finding something in a store, remembering a scene, etc.), 
but spatial information has been ignored in collaborative research.  The current study 
adapted a method for studying spatial memory using snap circuit boards (see Figure 2.1 
for a picture of these materials) that was developed by Cole, Reysen, and Kelley (2013).   
Cole et al. (2013) explored a different phenomenon—part-set cuing inhibition—
that also relies on the RSD hypothesis for an explanation. In the Cole et al. (2013) study, 
participants viewed the construction of a snap circuit board and then were asked to 
reconstruct that board, either with or without cues. Uncued participants were asked to 
place all 20 pieces on the board, while cued participants only had to place the remaining 
15 pieces on their board (since 5 pieces were given as cues). Results indicated that cued 
participants (M = .71) correctly placed more pieces on their boards than un-cued 
participants (M = .43), which shows part-set cuing facilitation. That is, cues were 
effective in facilitating spatial memory. This was somewhat surprising because most 
research with verbal materials has shown part-set cuing inhibition, where the presence of 
cues disrupts a person’s normal retrieval strategy.  According to the RSD hypothesis, the 
spatial cues were consistent with the participants’ retrieval strategies, which led to 
improved performance.  Part-set cuing is not important for the purpose of this thesis, of 
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course.  The snap circuit methodology was the key component taken from the Cole et al. 
(2013) study and it was used in the following experiments to investigate the presence of 
collaborative inhibition within the realm of spatial memory. 
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Experiment 1 
In the first experiment, participants observed the step-by-step creation of a snap-
circuit object. Half of the participants were randomly assigned to an individual condition, 
while the other half were assigned to the collaborative condition. The individual 
condition had single participants work alone throughout the experiment, while the 
collaborative condition had two participants work together throughout the experiment. 
The snap circuit video was shown twice and participants were then instructed to build the 
object on a snap circuit board, either individually or collaboratively. We predict that if 
spatial memory works like verbal memory, then collaboration should impair 
reconstruction of the snap circuit object compared to a nominal group. Given that part-set 
cuing operates differently in spatial memory, we predict that the effects of collaboration 
will also enhance reconstruction performance.   
 
Methods 
Participants.  Overall, 144 participants completed the experiment.  Seventy-two 
of them were randomly assigned to collaborative pairs (36 groups) and 72 were tested as 
individuals; the individual data then were used to form 36 nominal groups. Participants 
received extra credit for their participation. Lake Forest College and the University of 
Mississippi collaborated on the study; Lake Forest provided 40% of total participants 
while the University of Mississippi provided 60%. Testing sessions were approximately 
20 minutes in length.  
Design and Materials.  The study employed a 2 group design (collaborative vs. 
nominal) that was manipulated between-subjects. A snap circuit system was used in order 
to assess spatial ability. Figure 2.1 displays a photo of the complete snap circuit object, 
which consisted of 20 pieces that were affixed to a blank peg board.  The object had 10 
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bottom-layer pieces and 10 top-layer connectors that were placed on top of certain 
bottom-layer pieces.   At test, participants were given a blank pegboard and all 20 pieces.   
Figure 2.1. Sample Snap Circuit Board 
 
Procedure.  Participants were randomly assigned to collaborative or individual 
conditions when they entered the lab. Individuals completed the task by themselves at 
their computer. Collaborative groups shared a computer and worked together to complete 
the experiment. The experimenter also was present during the entire study, but only to 
ensure that proper information and testing materials were distributed at the appropriate 
times.  
 Participants began the experiment by silently reading the instructions - presented 
on the computer screen. Participants learned that they would view a video showing a snap 
circuit board being constructed piece by piece.  They were told that the video would be 
shown twice and then they would be asked to replicate the completed snap circuit board. 
In other words, they would be given all of the appropriate pieces and would have to build 
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the object (either alone or with a partner). Participants were given as much time as they 
needed to complete the object reconstruction task.  Participants were debriefed, thanked, 
and dismissed once they had completed the study. 
Scoring.  A strict criterion was applied when scoring participant recall.  A piece 
was counted as correct only when it was place in its exact position on the board.  A 
computer program, designed by Kelley and Wright (2010) was deployed to create 
nominal groups in the current study. The computer program combined the individual data 
into thousands of sets (pairings) of nominal groups in an effort to first find the overall 
nominal group statistics (variance and overall mean) and then to find the most 
representative set of nominal groups.  The most representative set was then used for the 
statistical analyses below. 
 
Results & Discussion 
Figure 2.2 displays the mean proportion of correctly reconstructed snap circuit 
items for the collaborative and nominal groups.  An independent samples t-test revealed 
no significant difference between nominal and collaborative groups, t(102) = -.057; 
p=.954; both collaborative and nominal groups reconstructed 52% of the snap circuit 
items correctly; collaborative inhibition was not found in this study.  Since a null result 
was found, it is not possible to draw a clear conclusion that collaborative inhibition is 
present in this experiment. To make an analogy, if someone is searching for Bigfoot and 
is unsuccessful in their first attempt, they cannot conclude that Bigfoot does not exist. 
There are countless reasons why they didn’t find Bigfoot (e.g., it was in a different forest, 
it was at Starbucks), only one of which is that Bigfoot doesn’t actually exist.  In the 
current experiment, one might be tempted to conclude that collaborative inhibition is 
eliminated in spatial memory since there was no difference between the two conditions 
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and collaborative inhibition tends to be easy to replicate.  However, maybe the stimuli 
were problematic or maybe there weren’t enough participants or experimental power.  
Before one can believe the results of Experiment 1, a follow up study should be 
performed to see if it can replicate and extend these results.   
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Experiment 2 
This experiment was designed to replicate the spatial condition of Experiment 1 
and also to extend it by having the same participants also view and recall a verbal word 
list.  Since collaborative inhibition is almost always present with word lists, we expect to 
find robust collaborative inhibition. Half of the participants performed the tasks as 
individuals and collaborative pairings. All participants viewed the presentation of the 
snap-circuit board and the 30-word list. The presentation of the snap circuit board and the 
30-word list were counter-balanced. If the null results Experiment 1 can be trusted, then 
one should find more null results in the spatial condition and collaborative inhibition in 
the verbal condition.  In fact, this would increase confidence that collaboration does not 
impair spatial memory because the same participants would show impairment in one 
condition and not in the other.  That said, regardless of what we find in spatial memory, if 
we do not show collaborative inhibition for verbal materials, then have a larger problem 
to be addressed in the present study.   
 
Methods 
Participants.  One hundred introductory psychology and economics students at 
Lake Forest College served as participants.  When they arrived at the lab, they were 
randomly divided into collaborative groups (24 pairs) or kept as individual participants 
(52 later formed into 26 nominal groups).  Participants required an average of 30 minutes 
to complete the experiment. All students received extra credit for their participation. 
Design and Materials.  The current study employed a 2 (group type: collaborative 
vs. individual) x 2 (task type: verbal vs. spatial) mixed factor design; group type was 
manipulated between subjects, whereas task type was within-subjects. As in Experiment 
1, the spatial task required participants to reconstruct a snap circuit object with 20 pieces 
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(10 bottom-layer and 10 top-layer connectors).  At test, they received a blank board and 
all 20 pieces so that they could recreate the final snap circuit seen earlier.  The verbal task 
was a standard list memory manipulation.  Thirty concrete nouns were drawn from 
Overschelde, Rawson, and Dunlosky’s (2004) study and formed the single study list.  For 
the word list test, participants were simply given a blank piece of paper and were asked to 
freely recall as many words as they could in any order.   
Procedure.  As in Experiment 1, Individuals worked alone at their computer 
station (on both tasks), while collaborative groups shared a computer and were asked to 
work together (on both tasks). An experimenter was in the room to answer questions and 
to ensure that testing materials were appropriately distributed. The experiment began by 
having participants read through instructions, presented on the computer screen.  The 
order of the two tasks was counterbalanced across participants: half of the participants 
received the spatial task first, whereas the other received the verbal task first.   
 Prior to the verbal task, participants were instructed that a list of 30 words would 
be presented to them (3 seconds per word) and, immediately after presentation, they 
would be expected to recall as many of those words as they could onto a blank sheet of 
paper. They were given three minutes to complete the free recall task.  Prior to the spatial 
task, participants were told that they would twice view the construction of a snap circuit 
board.  After the second viewing, they were told that they would be given a blank board 
and all the pieces necessary to recreate the original board.   Participants were given 
unlimited time to complete the snap circuit object but most finished within five minutes.  
Participants were debriefed, thanked, and dismissed once they had completed the study.  
Scoring.  A strict criterion was applied when scoring both the verbal and spatial 
tests.  Words were correct only when they were written exactly as presented and the snap 
circuit was correct only when the appropriate piece was in its exact spatial location.  
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Once again, the Kelley and Wright (2010) computer program was employed to create 
nominal groups for both tasks. The most representative set of nominal group scores for 
each task was used in the analysis below.  
 
Results & Discussion 
Figure 3.1 displays the proportion correct for the verbal and spatial tasks as a 
function of group type.  A 2 (Group Type: Nominal vs. Collaborative) x 2 (Type of Task: 
Spatial vs. Verbal) mixed-factor ANOVA revealed a significant main effect of group 
type, F(1, 48)=4.540, p=.038.  Overall, nominal group performance (M = .68) exceeded 
collaborative group performance (M = .63).  This indicates that collaborative inhibition 
was present when both verbal and spatial conditions were combined.  The ANOVA 
further revealed that there was not a significant main effect of type of task (spatial vs. 
verbal), F(1, 48) = .420, p = .520. Spatial performance (M = .65) was not significantly 
different from verbal performance (M = .63), indicating that participants remembered 
both types of information equally well.  Finally, the group type x task type interaction 
failed to reach significance, F(1, 48) = .143, p = .707.   
Although the general ANOVA seems to show broad collaborative inhibition in 
this study, planned comparisons were used to determine if collaborative inhibition was 
present in both types of tasks. In the verbal task, there was robust collaborative inhibition, 
t(48) = 2.967; p = .005, as the nominal groups (.67) outperformed collaborative groups 
(.59). In agreement with all of the previous studies that studied the effects of 
collaboration using word lists, collaborative inhibition was expected and found in the 
current experiment (e.g., Basden, Basden, Bryner, & Thomas, 1997; Finlay et al., 2000).  
With these results, it is concluded that the experiment was powerful enough to detect 
collaborative inhibition in a condition where is should be present. 
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More importantly for the present purposes, a planned comparison showed that 
collaborative inhibition was not present in the spatial task, t(48) = 0.858; p = .395, the 
nominal groups (.68) did not significantly outperform collaborative groups (.63).  That is, 
although one mean appears larger than the other, statistically speaking, they are 
indistinguishable. These results support those reported in Experiment 1, which showed 
that collaboration did not seem to impair memory on a spatial task. Still, it is not possible 
to make any firm conclusions about the presence of collaborative inhibition in this study. 
With only two studies having been conducted with these variables and the second 
experiment employing a smaller sample size and a trend towards CI, further research is 
needed to be sure that collaborative inhibition is not present in spatial memory. Even 
though there was a small sample acquired in the current study’s experiment, it is 
comforting to see that a trend towards collaborative inhibition is present within the verbal 
task. Future studies should help to clarify this issue.  
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General Discussion 
 The central purpose of the present experiments was to investigate the effects of 
collaboration on spatial memory using snap-circuit boards as the spatial stimuli.  Previous 
studies have provided ample evidence for the presence of collaborative inhibition in 
verbal memory (e.g., Barber, Rajaram, & Fox, 2012; Dahlström, Danielsson, Emilsson, & 
Andersson, 2011). Given the absence of literature on the effects of collaboration with 
spatial cues, the present study filled a gap in knowledge within the field.  In short, results 
from both experiments conveyed the same message: there was no evidence of statistically 
significant collaborative inhibition with the spatial stimuli.  
Specifically, for Experiment 1, an independent samples t-test confirmed that both 
nominal and collaborative groups were able to reconstruct 52% of the snap circuit board.  
In Experiment 2, spatial performance for the nominal groups (.68) was not significantly 
different from that of the collaborative groups (.63), although the data pattern was in the 
direction of collaborative inhibition.  One possibility was that Experiment 2 lacked the 
statistical power to detect a significant difference in the spatial condition, but the fact that 
collaborative inhibition was statistically significant in the verbal condition casts some 
doubt on this idea.  In other words, the presence of collaborative inhibition in verbal 
memory is reassuring in Experiment 2.  Still, confidence in the results of Experiment 2 
would be increased with more participants.  At this point, with these results, it is not 
possible to conclude that collaborative inhibition is eliminated in spatial memory.  
Further research will be needed to make concrete conclusions about the presence of 
collaborative inhibition in spatial memory. 
Let us assume, for a moment, that the current results are correct—collaborative 
inhibition is eliminated in spatial memory.  What does the retrieval strategy disruption 
(RSD) hypothesis have to say about this?   The RSD hypothesis (Basden & Basden, 
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1995; Basden, Basden, Bryner, & Thomas, 1997; Basden, Basden, & Henry, 2000) 
proposes that people will develop their own unique way of encoding information and, 
when left alone, they will use a similar retrieval strategy to recall the previously studied 
information. Collaborative inhibition occurs because retrieval strategies are unique to 
each individual and are not likely to be the same for each member of a collaborative pair.  
These incompatible retrieval strategies disrupt memory.  This hypothesis does good job 
explaining the collaborative inhibition seen in verbal memory in Experiment 2, but what 
is happening in the spatial conditions? The equal performances given by participants in 
the nominal and collaborative conditions suggest that there was no disruption in the 
spatial condition. This may indicate that collaborators used similar strategies that nearly 
eliminated disruption and collaborative inhibition.  
In what ways could the spatial snap-circuit task produce similar retrieval 
strategies?  One possibility is that similar strategies were formed in response to the step-
by-step presentation procedure where the snap circuit object was constructed piece by 
piece.  Participants had the opportunity to create similar encoding strategies, which 
include the same relationships (or connections) between the same snap circuit pieces in 
their exact locations.  The interconnected nature of this presentation might have been 
such a strong cue that participants did not use other idiosyncratic strategies.  
Unfortunately, participants were not asked about their encoding or retrieval strategies 
(not that they necessarily have conscious access to this information) so we cannot know if 
this was the case.    
Further information on strategy use could have been collected from directly 
observing and coding how collaborative groups divided their tasks among themselves.  
Informally, the experimenter noticed that a few collaborative groups took the time to 
create a strategy for remembering the whole snap circuit board. They each agreed to 
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memorize half of the board and “put together” their encoded information during recall. 
Participants typically divided the board in half and asked that each group member 
remember their respective sides. They did not engage in recalling the exact order in 
which the pieces were presented.  In this case, one would expect a lack of collaborative 
inhibition because the strategies do not disrupt one another (independent stimuli and 
locations).  Future studies should take into account these behaviors and see if they have 
any effect on recorded data; these and other behaviors could further explain the recall 
strategies experienced in collaborative groups. 
Now, let us assume that the non-significant trend toward collaborative inhibition 
would have become statistically significant with a larger sample size.  Collaborative 
inhibition in spatial memory would have been in line with RSD hypothesis.  This result 
would be interpreted as suggesting that collaborative groups fell victim to their own 
competing retrieval strategies, indicating that collaborative inhibition is a general 
phenomenon that works across multiple memory systems.  This would be yet another 
feather in the cap for the RSD hypothesis.  
While the RSD hypothesis seems to explain many of the issues experienced by 
collaborative groups, it is not a perfect explanation.  The term “retrieval strategies” is not 
well defined and these strategies are rarely manipulated or measured directly.  The vague 
nature of these “retrieval strategies” makes it easy for researchers to explain all results 
after the results are known.  When collaborative inhibition occurs, RSD assumes there 
were inconsistent strategies that disrupted one another.  When collaborative facilitation 
occurs, RSD assumes there were consistent strategies than did not disrupt one another.  
This vague explanation does not define, ahead of time, the exact parameters which 
promote collaborative inhibition and facilitation; instead, it waits until the result is known 
to determine whether there was disruption or not. This is problematic because the 
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hypothesis should be predictive; currently, the result tells us about the strategies instead 
of the strategies predicting the results.  . 
An effective method to deal with these issues, mentioned briefly above, might be 
to ask participants to share their encoding strategy with the experimenters before they 
encode the presented snap-circuit board.  Also, following recall, experimenters can ask 
participants how they felt recall went, whether they used an effective strategy to recall all 
previously encoded information, and the extent to which they felt the strategy of their 
partner was consistent, inconsistent, disruptive, or complementary.  Alternatively, 
experimenters can require the same encoding procedure by having participants work 
together to formulate and execute a strategy that they think will best facilitate their needs 
to recall all the presented information. Once participants have formulated their plan, they 
can begin encoding and then recall as much information as they can by using their 
retrieval strategy. Once they have completed recall, they can report how effectively they 
felt their strategy was and if it helped them. These comments can be recorded and, 
depending on whether the participants report their strategy being useful, can be used to 
compare the overall performance score of correctly placed snap circuit pieces.  
 On the one hand, an optimistic view towards future studies is that they would help 
to clarify the gaps and vagaries of the RSD hypothesis. However, it is possible that future 
studies will provide further complications and challenges to the RSD hypothesis.  For 
instance, imagine that a future study shows that participants who used similar encoding 
and retrieval strategies still produced collaborative inhibition.  This would be a 
devastating blow to the RSD hypothesis. The results of future studies must be, beyond a 
shadow of a doubt, accurately linked with retrieval strategies and the cues that are 
generated within them. Researchers must be able to draw a clear line between the use of 
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similar cues, used by two or more participants, and recall performance. Without that line, 
collaborative inhibition cannot be clearly investigated. 
 Even though this study did not reveal any significant conclusions about 
collaborative inhibition and spatial memory, the study provided a logical step-by-step 
analysis of this phenomenon. Both experiments made use of a standardized method that 
was counterbalanced to ensure protection from carryover effects.  The study also 
extended previous research beyond simple verbal stimuli to investigate how collaboration 
might influence spatial memory. The strengths revolve around a sound study that, 
unfortunately, only can support a trend in results that loosely connect collaborative 
inhibition to spatial memory. In other words, while this study was properly formulated 
and executed, it cannot support a claim that collaborative inhibition is present in spatial 
stimuli.  Experiment 2 would have benefited from a larger participant pool, much like 
that used for Experiment 1.  Would this study have had a larger participant pool, it might 
have been possible to draw a clearer conclusion into the nature of collaborative inhibition 
and spatial stimuli.  In addition to the small sample of this study, it is challenging not 
being able to refer to other studies that have investigated spatial memory. With the aid of 
other studies, it would be possible to note the sample size and methodologies of 
significant findings. This clearly is the problem of conducting unique research and being 
the first to try to address a research question.  It is a good problem, but a problem 
nonetheless. 
 Future studies should make use of the snap circuit boards because they are easily 
manipulated to fit the standardized methods that professional research requires and they 
provide a simple layout for participants to attempt a reasonable encoding and recall 
strategy.  These stimuli should prove useful when making decisions about the processes 
	   27 
involved in spatial memory and would help us understand how individuals and 
collaborative groups engage, study, and recall information.    
That said, to strengthen external validity and generalizability, further 
investigations of this phenomenon should consider making use of other tools that allow 
one to assess spatial memory.  For instance, the use of a simple 10-15 piece puzzle set 
could be a nice analog to the snap circuit board.  The pieces will resemble visual cues that 
are not as foreign as a snap circuit board.  While both may be found in the natural 
environment of today’s modern society, puzzles may inspire a closer resemblance to 
spatial memory cues for participants. The use of Legos would also be a beneficial 
resource for spatial cueing. These building blocks do not require any previous experience 
to use and are easy for participants to assemble. The ease with which Legos may be 
implemented is practical in relation to other spatial stimuli, such as chess boards, because 
board games require knowledge of basic movements that are tailored to individual pieces. 
Legos provide a freedom that only requires participants to snap them together. Legos are 
also able to provide both simple (a single block design that forms a pattern on a Lego 
board) and complex structures (block designs that extend beyond the first layer of the 
Lego board, offering a 3D structure) that can be presented to participants. A simple block 
design can be used as an extension of the snap circuit board in order to provide evidence 
of spatial memory. A complex block design can be used to challenge participants into the 
creation of 3D structures, providing a way to investigate more complex spatial tasks and 
their effects on participant recall. In either case, participants can be presented with a 
simple or complex block scenario and then asked to replicate it as best they can.   
It might also be logical to extend this line of memory research into the field of 
audio cues. Much like the investigation of spatial memory, it might be rational to 
combine audio and spatial cues into the same experiment. Researchers could introduce a 
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tone with a solid color presented on a computer screen and have participants (individually 
or collaboratively) recall the same tone with the same color. In other words, having 
participants match a tone and color would combine spatial cues and audio cues into one 
experiment. With the previous limitations in mind, future studies should also make use of 
a larger sample size that can draw conclusive evidence into this subject.  
 The results of the present study attempted to extend and clarify the missing 
literature of spatial memory and collaborative inhibition. While it is not possible to draw 
any firm conclusions into the nature of the recall of spatial memory, there was a non-
significant trend for collaborative inhibition that needs further investigation. Without 
conclusive results in the field of spatial memory, only the significant collaborative 
inhibition reported with verbal materials can be generalized (Finlay et al., 2000; Weldon, 
Blair, & Huebsch, 2000). Overall, future research is needed to understand the mystery of 
collaboration in spatial memory. This study leads the way into the unknown dimensions 
of spatial memory and should be used as a guide for further research. 
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Appendix B 
 
Diamond 
Silver 
Book 
Sargent 
Horse 
Silk 
Blue 
Spoon 
Table 
Leg 
Banana 
Sword 
President 
Wine 
Murder 
Hammer 
Garlic 
Teacher 
Mountain 
Soccer 
Hurricane 
 
Jeans 
Floor 
Hydrogen 
Drum 
Dime 
Rock 
Eagle 
Salsa 
Bus 
